Glycogen has been demonstrated in non-germinal cells of the testes in many species (Free, 1970) . In the rat, however, the Sertoli cells and the interstitial cells are characterized by the absence of glycogen (Nicander, 1957; Leiderman & Mancini, 1969) . The germinal cells are the major sites for the deposition of glycogen and their content declines progressively from the immediate postnatal period to adult-hood (Leiderman & Mancini, 1969) . As atrophic testes resulting from irradiation consist largely of non-germinal cells (Ellis, 1970) , it is assumed that the changes in the glycogen levels in such testes mirror the events associated with the interstitial and Sertoli cells.
Normal adult rats (150 to 200 g) were allocated to fifteen groups, with three to five rats in each group. Anaesthetized rats, without shielding, were laid in a supine position on a dissecting board. The body area inferior to the penis was exposed to a single uniformally distributed dose of y-rays at a distance of 65 cm from the source within a field of exposure of 25 25 cm2 (Gupta & Bawa, 1971) . Immediately outside the field of exposure, y-ray scattering was undetectable by phantom dosimetry. Sham-irradiated animals acted as controls. Feeding was stopped 6 to 8 hr before the rats were killed by decapitation. Estimations were carried out, in duplicate, using 200 to 400 mg pooled tissue from a group. The tissue was added directly to hot 30 % potassium hydroxide, and the glycogen was extracted and analysed by the method of Seifter, Daton, Movie & Muntwyler (1960) . Post-irradiation values for glycogen, expressed in/ig/g testis and as a percentage of the control values, are shown in Text- fig. 1 , and values, expressed as percentage of the control values per testis are given in Text- fig. 2 . The effect of different doses of radiation on testis glycogen is shown in Text- fig. 3 . The changes in the weight of testis following irradiation are recorded in Table 1 .
The data shown in Text- fig. 1 (b) indicate that there is an initial increase in the glycogen/g testis by about Day 5 after irradiation. This is followed by a fall to about the normal range on Day 20, followed by a further increase by Day 30. Subsequently, the level of glycogen is reasonably maintained. When expressed in terms of glycogen/testis (Text- fig. 2 ), there is again an increase by Day 5, followed by a fall and, thereafter, the glycogen level remains at or near the normal level. Text-figure 3(a) shows that glycogen accumulation/g testis 15 days after irradiation is a dose-response phenomenon and increases with increasing doses up to 6000 R. In terms of glycogen/testis, however, the level at different doses does not deviate from the normal range (Text- fig. 3b ).
The mechanism responsible for the accumulation of glycogen in the testis is not clear. Reduced glycolysis due to inhibition of phosphorylase, an enhanced rate of glycogen synthetase reaction, an increased rate of glyconeogenesis, shrinkage of the testicular tubules and the direct effect of radiation on glycolysis and citric acid cycle components may be some of the factors responsible for the higher content of glycogen in irradiated testes. The increased glycogen PLATE 1 Sections from rat testis after fixing in Bouin's fluid and staining with haematoxylin and eosin. levels/g and /testis by Day 5 seem to suggest a real rise in the glycogen content of the germinal cells still remaining in the testis in various stages of degeneration. Total phosphorylase in the presence of adenosine 5' phosphate and glucose-6phosphatase declines in the irradiated testis (Gupta & Bawa, 1971 ). The deficiency of glucose-6-phosphatase may be associated in some way with glycogenesis (Gupta & Bawa, 1971) . From Day 5 to Day 20, the germinal cells are presumably declining in number, which would account for the fall in glycogen/testis. The concentration then increases at a time when only Sertoli cells are left (PI. 1, Figs 1 and 2). The amount of glycogen/testis, however, becomes steady in the normal range. G. S. Gupta and S. R. Bawa This suggests that, following irradiation, there is an initial real increase related to degeneration of the germinal epithelium and that once the germinal cells have been lost, the normal pattern emerges. In the absence of germinal cells (PI. 1, Fig. 2 ) after irradiation, it seems possible that much of the glycogen actually resides in the non-germinal cells, (possibly the Sertoli cells) although the normal rat testis contains glycogen in such low concentrations that it is difficult to detect it by histochemical methods (Nicander, 1957; Leiderman & Mancini, 1969) . Glycogen may be acting as a reserve substrate for enhanced endogenous respiration by the irradiated testis (Steinberger & Wagner, 1961) and is associated with hyperplasia of the interstitial tissue Bawa, 1972, 1975, and PI. 1, Fig. 2 ) through hyperactivity of phosphate-shunt enzymes (Gupta & Bawa, 1972) . The accumulation of glycogen has been reported by Harkonen & Kormano (1971) in cryptorchid testis and the pattern appears to be similar to that in irradiated testis.
